Use of noninvasive fluorometry and spectrophotometry to study epithelial metabolism and transport.
Various examples illustrating the use of spectrophotometry and fluorometry in epithelia are presented. The first example uses the redox level of cytochrome aa3, measured spectrophotometrically as an index of tissue anoxia in cortical tubules and slices from the rabbit kidney. In the second example the redox level is used to measure the kinetics of aerobic energy production during transition to anoxia in the midgut of the tobacco hornworm. In the third application, the redox level of mitochondrial NADH is measured fluorometrically in a cortical tubule suspension from the rabbit kidney. Inhibition of active transport work causes reduction of NAD whereas increased work elicits oxidation of NAD, both occurring as expected from mitochondrial transitions to a lesser or more active state, respectively. Another use of NADH fluorescence is the determination of the relative effectiveness of metabolic substrates to deliver reducing equivalents to the respiratory chain in a particular tissue. Redox changes in mitochondrial NAD may be used to distinguish between primary metabolic and primary transport effects of hormones, drugs, and changes in the state of the organism. Finally, examples are provided of the use of an intracellular pH-sensitive dye and an extracellular calcium-sensitive dye in kidney tubules.